Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(51)Int.CI. 



(1 1 publication number : 2001-084758 
(43)Date of publication of application : 30.03.2001 

G11C 11/155 
G11C 11/15 
HO IF 10/06 
H01L 27/10 
H01L 43/08 



(21 Application number : 11-264430 
(22)Date of filing : 1 7.09.1 999 



(71 Applicant : FUJITSU LTD 

(72)Inventor : NAKAO HIROSHI 

YAMASHITA YOSHIMI 
HORIGUCHI NAOTO 



40 



(54) FERROMAGNETIC TUNNEL JUNCTION RANDOM ACCESS MEMORY, SPIN VALVE RANDOM- 
ACCESS MEMORY, SINGLE FERROMAGNETIC FILM RANDOM-ACCESS MEMORY AND MEMORY CELL 
ARRAY USING THEM 

(57)Abstract: 

. PROBLEM TO BE SOLVED: To stably perform a write operation 
and a read operation by a method wherein a ferromagnetic layer 
which constitutes a ferromagnetic tunnel junction or a spin valve 
junction is formed annularly, so that the direction of magnetization 
of the ferromagnetic layer is not changed by a closure magnetic 
field even when a magnetic random-access memory is made fine. 
SOLUTION: A conductive plug 45 which is composed of a 
nonmagnetic metal is formed so as to pass a ferromagnetic layer 
42, a tunnel insulating film 43 and a ferromagnetic layer 44. A first 
bit line BL1 is connected to one end of the conductive plug 45, and 
a word line WL is connected to the other end. When a write current 
is made to flow to the conductive plug 45 constituted in this 
manner, the ferromagnetic layer 42 can be magnetized in the right- 
handed direction or its reverse left-handed direction. Then, when 
an antiferromagnetic film pattern 46 out of those of the 
ferromagnetic layer 44 is carried by a part which is away from the 
conductive plug 45, the direction of the magnetization of the 
ferromagnetic layer 44 is pinned. 
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1 

t »*b i ] mi o>m&\m £ . mmm i <mm&m 
®&mt. mam i is&vmz ommmofsiicimz 

£, 

wif SIS 1 OSttSBttNl <b mile V > * iMfitUI £ WBM 2 © 

£. 

mimm/^y^ wm 1 oNMNcttitstiftJii 1 ©an? 10 
mamm^y => wm 2 ©. sttffliottsisec&ifes titc 
mam 1 ©s&t£Ei«. mamn&y? ?zwts y > ^ 
tuiais 1 *j «tt>'^2 <D%m$m<D^-rtifr— mz. -e© 

[ mm 23 » 1 cD^ffig i . mam 1 ©&8!ti n 

KM«or«flESn. ®M2ti?cMi\:$ : m?zm2 0%i 20 
BKtM& . Huiam 1 *J<fctfSB2 ©3S8814S©ra«:5«f3 
n/t h > * ;H&igyg £ J: 9 tt 5 h > * JUfg^tiig 
£. 

Hut a» 1 ©&8&1?fe)« £ Suia h > * £ miim 2 © 

£. 

B9ta«*14^^ ^©fH 1 ©SSSPCCg^Sn/cm 1 (DMiR 

mamn&y? ?o>m 2 ©. sttmottwccffifts 

#2 30 

Mian 1 ©sattjiw:, WBawttt^ *%Ht» y > 

liuiefB 1 te J;J>"2 ©Siil&ttlJI© -5 *>©— ^©StettM 

£ £#a* i -r €.^mtt h > zjim-gt^ > ¥ a t * -t * * 
*y. 

[ IS5J0« 3 3 $ 6 {ciiriBJB 1 ©3a8fflK_hK:tt . ma 

>*^Hg^7>^Ar i7-bxy-t y. 40 
[ » JjOH 4 ] 3 6 tc . ff f BJfl 2 ©«SSttM±tc « . b5 

^nsc i?r#i4£-r.5.ii*^3iais©®fi8tt h 

[»*«5] H?fam2©ji^«. miia^*tt77^ 
©stiaifj 2 ©ssp£ friam 2 ©&«&)«£ zmsmxz.m 

[«*^ 6 ] ma&m&tem.>< >«. mrfan 1 © 
?ssattM±tc}i^$n. si)iaii3©js«m«. iwiaspi 50 
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fi^, C £ *tt$S4£f Sfi5}«f 5ia$S©S£!&t4 h 
^^>^ATi7H2^^*y„ 

c 73 mi <D&m.\m £ . mam 1 ©?s ett^ 
m&tem £ . B«f aur ife<tyf2 ©^®ttis©iai k»«f 

£, 

mria^ f^^'ju^^jg*^, B?ia*i ©^iStt)iS£ 
BtflB h > ^ ;U*feSK £ mum 2 ©^®tt^ £ L 

r, tf^i4(cSoriia-r-2.^tt7'7y£. 
swEawttt^^ ^©n 1 (Dimtttmstitcm 1 ©sir 

iB£. 

mzommmt. 

Btiia^ b->>-N-Jl/^^^©ffliJ||S±©ll 1 OMtcg 
»3n/cH3©jS^£, 

Buia^t->^-^^jt^ifi§©Bi)iafflijiiffl±. Btriam © 
<4gic*tr6iT s^r 2 ©fitatcSiK 3 ft/cm 4 ©sHRaa £ 

mam 1 ©esttM« . b«sb^«i4 -j? mts y > ^« 

B«ia^i te«to*M2©^fiBEttfii©t>-rn*>— *© 
— »KS3(«atta/'C ^ - > ^rjaft-r •5>c£*#®£-r6 

r»J»H8J ^{S14M£. 

mamm&y'? if<om 1 ©sap(c^3n/cn 1 (omir 
m t ? zm-m&&m * > *ti» r * ^ x y * «; . 

•=e y -fe^r u -r *^Suie^ 1 (D^rpjccsit'r 1 <o^ 

hJIB ^ y -fe )i r u £ fu ism 2 <D^f6j jiffi-r ^ m 
^©y^ytjwj, stna»3(D*aij8jRi»<kfriB»2 
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[ tmm io] # * 4 cciaig u /c«tes*«-r 

* y jnfetf MttfcWKfiSU L/ ^ * y -fe ;ur u 

Suta^* y -fe^r u ^ >rst i ©:fr[SKc^?ijL>fc 
-»©y*y-fejw*. «ifiB»i*jJ:cx»r3cDa!R**. 
Mafia*-** »; -fe^r u-Y**frie^ i ©^faccsft-r 

i ©ftaatR»ccs»s4i, 
Mfav*y ^;urw ^c^rf{l2<7X mte-?tcjjfa 

^^o^*»;-fe;i/«, a^ 2 (D^mmtRmtm^m 2 
m 2 oftsaiRia <b tufan 4 (omtRm t<om oc» a $ ft 

— soy^y-t^w:, m&mitoJ:uim3<D&iRm&, 
muffins * y -tz^r u >r *^SyiB^ 1 o^^cc^r 

85iB^*y-fe^TP^*^^c^rH2CD. mte-otcjjfa 

CcBTU 0 tc—m<DJ * y -fe MS , BulB^ 2 <fc CX» 4 CO 
«JR»«r. H5IB^*y ■fe^TUW f 4«^Btfiall2<D^tC 

&*©y*y-fe;Wi, HUfam2(DftaiaJf?^<bB«IB^2 
©a«5»iOlffl{c:»A3ti/c»10^-<^- F<fc. SufB 

n 2 (D^mmtRmt mmm 4 ©ito £ <om *c»a3 n 

Arm^yi: t T?»Jtt cc^^gB^'J l tc * * y Hz >v t 
fulfil *y -fe;ur u^tm^l cD^ccM^'Jb/c 

Miay*y*;i/TW*fcfc<r>T3l2a\ mte^tcfift 

Buia^ * y ^^fuiam 2 o^tcssar^^ 

g*<Dy*y-fe;w*, «tiasi2(D^ffla»?itt < !:«riB»2 
<oa!ra»<»:©ra«:y^*- F*»A3ftfcc 
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[000 1 ] 

*»fH»-««:fiBEa^*y«: 
«tK #tc^?K14^>^AT^-texy*yfcJ:o'-e<DSJ 

&&<t^;ie>ftTi>& 0 »a^>^Ar^H2^^*ycc 

Ol^T^, W^.^ Parkin, S.S.P., et al . , J. Apply. 
Phys. vol .85, pp. 5828, 1999^: #M 0 
20 [000 2] 

lU&CDiZffi] M 1 Parkin ffe (BuW) ^Cj:^>, ?S 

«tt h >^;bgMf ^/cia7 >^at ^-bx^^e »; 

(MR AM) 1 OCD^&^-To HI *#J*StT&K:, tf 
^iat&y- F«^3r->WL±CC«S»fiBEtt|5t 

1 1 ±K»aMBtti***J: 0 ^c-S t*> F@ 1 2 sWKjftS ti 

^>c wiatrvFJii im fflt^fc^^-eoTOHfgas 

lf->«ns. S&cctuKtr>F»i 2±«:«#« 
30 tt h >*^«W 1 3 *Htr*«lttmj: 0 ft & 7 ij 

-a i 4#jfcj£3*i, huib^ y -a 1 4±tc«j»j^rnjcc 

lulB^ y-il 4te\ HufBr;- F^WLimrfBt* ^ F^ 

Mft^n^o ^m-r^imriaMRAMi o&s, mmtm 
mv y-a i 4(D»{fc©jK-c»#a*n-5o 

[000 3]-^ M^MRAMl OJCfc^TMiA 

*ftfc««*K#a*rfcra. Buiaf> f» 1 2 i ^ y - 
40 11 4, te£Vf®t<cft&?z&M&b>*)itmmi 3 

s#w«:ittw-r*i, Bfria^y-Jii 4*4w*e>F 
JB l 2 © £ *> ft*»tt**cc*j^r »G3l*^-*cc^ f 

f>i^»S^oti^ 0 frsa^ y-Hi 4<te> 
FH l 2 ©ttfb]&rfiirt*¥tf ftit^tc«, ^ y -a l 4 * 

FBI 2*tc#fiT^»l£TSXb->«a8©m^<DS* 

50 Cim, WK*fi^F>*^«^tt(SC»JStaffl** 



T„ CfttC*tU H5IB7 'J-Il At tr> FBI 2CD8B 
ffc^FfSl^SWf r* o fc»£CCtt, 7'J-I14 4><DT 

*!gfib&*tr> KB l 2 itHt#£i±-r, c<Dfctf>l!>iia h > 

B»E7';-I14©t>Fil2*J» 

[0 0 0 4] *C-C0 1<DMRAM1 ffta7- 
KUWLil^^ HIBLi©IB©«E*«klU'r*CiCC 10 
<fc0, HWB7 1/HB1 4*fc»*ii*ftfcW**Bl*lH 

fctmi. y-is i 4 *cc»fb<Dff2-e« 

tSXttBBM RAM10 * V £ 

tc, B5«OJSBitfttH*?fS:orfc7 U —IB 1 4©«ffc# 
&jfc?Z>C CO/c^BulEMRAM 1 0 

[0 0 0 5] 

i 0fcfc^r«Wk*aj6Tt*<i«Btt#o<»K:»-r 20 
6«m©ftejWB*u ^2 (a) ecs%-r*^ccitr»s 

4$>Zmze> FJB1 2©fiWtCCj:t)»*-r 
Ch60*«ttl{cB2 (B) «c 

&-3-CL$5 0 tK*«igi CDMRAM l 0^61 00 n 30 

m<Dtiawc&a&tiftv- F»wLK*r*iirc, a*b 

®KCc«-*l 0OelBt©WIWKlJ:!)it44 
SmAOSjjlWiiStC&i^ ^S*WIS*0. 1m 
mJU-^rje«Ufc , 7- FKWLCCSKLfcW^ 

[0 00 6 ] CttfCftU Se*<tOa*ffl{bCCiBL/cMR 

*rCC»* ma?9-5 0 97 7 5^fg) o H3£# 
JBTT&K:. MR AM 2 0 &£5fc<DMRAM 1 0 iSfKOfc 

amttssu. 9-f^^->wlj:(cm^/c 40 

1224, IWBt> FIB 2 2±CCJg0E3ti/cU>ytK© 

^mft^ y -is 2 4 i 8ufae> fib 2 2 ± 7 y 
>wLccxX"T4*fiiecjE&rsfc:v htt blasts 

ntl^c M^^fy^^SMRAMm HVES 
8Btttr>FJB2 2i#8Bttt3l«B2 3i©IHi, 

WiB*«tt**JB2 3 t*m!&y y-H2 4 tcommic so 
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|y|B7- F»^*->WLifcr» H8^->BLi© 

nmwsiisttmista^, BuE&iStt? ywi 2 4<d 

[000 7 ]B3©t»ffi©MRAM20rtt t &*<D3£ 
mftB2 2*5<fctf2 4#fwX*^tK*«-r5A:tf\ 83 
E»ttJB2 2fcJ:tf2 4**©njB*filCci&^r. tig 
D**i>tt^9«c»fbLfc»^ a«»»<D*fii#i« 
fl*|ft!K-HWSfc». IMBffcbT«>B2 (B) trw 

^^MMRAM2 SJESSBBttlB 2 2, 24, 

J^Itti2 1 *J:tf#fi&ttJB2 3tt£TWWBT*S 
fctf>tf* F«BLi9-FI»WLi<0IB©JBfifcWfi<, 

tfi&wc fc * maws*** * o 

[0 00 8] £6&C, 03<DMRAM2 0W HJBBfcT 
> FIB 2 2 0»jfc*W*WH©n«*Wi«:B»E-rs©*J 
HIBr*4MHj*[**'r4. T&fe%* S3 CDMRAM 
2 0 -CBIW EK3Bi»tt fcf- > d/JB 2 1 aPffiTE f> FJB 2 

TT'HufBt^>^Jl2 l©»fbCcJ:»3fflrlBt:>FJB2 2 

mmxmm aaaa ^ > * a t * -k x ^ * y 4s <t *©« 

Aftft&BBt2» »*mfbfc»u «i§a*gi§r, **ar 
«ts^t*^-raa» ^ > # at ^ -fe ^ ^ ^ y *$ ± v*<d 

[0010] 

-rzm2(osm&m±, wrsB»ite<t^»2<oa«Bttt« 

j^j@iBiriBm2<D^?SttJ^i^, *^ttcc»^r»ii-r 
z>mna7'??t. m&mtm^vPomi emblem 
mztitcmiomtRUt. twa««tt^^©»2<D, 

^«©M»CC^SnfcSI2<oatR«<b*«iL, SulB 
3I2CC8B«LfcJ:^CC, mi<D&Mt±m£. BuiB^ 1 CD 



«^«jsi . wesi 1 vmvmmtmz b >**mmm 

ffll©rak:SStt3n^»2©atR«i*«^, mean 
u Bjiaa»*tt^y^e>«»3ti*5t), «ria»i*y<fc 

fctsgwas 3 cciaiKu/cj: ^{c, s e> {cfriBm i <o^m 

2 f atso^ffitt b > * 7>^7^-fe^^*»jtc 
J:0, *fci^^4fc£ifcLfcJ:5K:. 3 6CC, MB 
*2©SI[»ttBI±«:tt, ME^IItt^^fcigttT, » 

4 ®»uftMis(ft test* $n^ci znm t r -sis* 
cc<£<^ *fctti»*a5K:BttufcJ:5K:. rKrEff!2<D 20 

iltftgU*, buE^W*^ y<DB5E3S 2 ©*8«B<t iiuEfS 

2 (DSKttttNi i *«» mc mm? 2 - > «t 0 a 

JCitWtiT* M3J8B 3 EttOtttttt h > * 
7>yA7^t^ j e , JCc«t^ £fc«IM&S6K:EiK 
Lfc<fc9K:, «HBSSHattiP<*->tt. I»ESI1©3S 
«ttlLhK:JiJS3tt* B»B93CDStRffi«. IJESIl© 

7>^A7^t^y^'JicJ:l */cWst*3B7CcEtt 

RSltM$n/c, H5EShfc«tfk*W-r**2<DSS 
fi&ffig<t, ITO»lfe<fcaf*2©*8BH^©IBtcS^3 
ti^:#»tt*«i J: 0 ft £X e>'W:TO&WB£ % 
ME* K>ruu^»£«ttiti*, S5IBS 1 (Dttttttlt £ 
MIB h > * ;l4MUi t BWB* 2 o&ttftSt <L *Jt9 L 

x. fybmtcia-ixm&rzmn&'j^tft* m^mm 
mi<D{iLmcmM$titcm3<Dmvm±. «rE*tf»< 40 

^^«^«jfi©«BB«fill±. BJE3I 1 (DGLStcttfa-? 

&m2<D{iL&fcmmzfttcm4<DmtRm£%{j5?L. una 
^1. mas«tt^7^6iut3tii5D. mean 
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2 CD, SWfflfl<D^gP(c^3n/c^2<D5S^iJ:0 35: 
0, BuESifiHEttiBra* WE««tt^y*Hte 'J >^tt 
JBtt*WL, BJfBzi«f4^^6«l«3nrCiSCi 
t»itr4*HJl»ffli7>yA7^*^^ J 6'J«:j: 
0, */c«»*?|9(ciatSU/c<i:5«: % 5 
CCEttOfc«Wt*Wr*9S«BEtt h >^«^7>^A7 

EmoaHWtt*. mffafflS^^';-fe;uru^**B5iB 

mm3<DmiRM%. fflE^y^rwijiiWEm 
©*iftitc, Butam 1 ©ftaia»?«K:^ffcc3saETs»2 

©«aatR«Uc«tt3ft. BuE^y-fe^T U-f+K:** 

IWB»2©i8tR«*. BuE^y^JUT W^By 
E^ 2 O^faCC S» 3 Q^jlSHmccffift 3 

^O^y-feM*, H5tB»3(D*iiaJRi»iH(r8B»2 

ttbfcJ:5K: k »^3^HW»i4K:EttL^fll«*^rr* 
»8tth>^7>^7^-feX^*'jJ:0&5^* 
y -fe;u*fTyiJ«ccifitti^i u/c^ * y -fe^r u w ctfco 
r, fria^^y-fejUTu>r4itc*5t>rmi©^i6iccS9iJ 

L/c-af©^^y-fe;U«. BMEHlfecfc^H3cD3M!R^ 
*, WE^^*y-feJl/TU-f*tWE»l©*filK:« 

aE^4S&io*ai8S?jfi«:SN«3n, WE^^ey-fe^r 
y -fe;i/T u By mm 2 cD^iPjccans-r ^m 2 <D5* 

aaS5»ccjg«3ti, S^o^^ey-feMi, BfTE»2 0 

nmmw^tmum2<omymt(omcn A^n/cs 1 

©^^•-Fi. BuE»2<D^fflajR»<bBuiB»4©a 
EH 1 ©#-f F iWB»2 *- F itt, »«c 

^■t y-feji/r u^ccfei^r, luE^^y^^ur u-f^cc 
xm 1 o^ifiiccK^j b fc— » * y -fe ME 
sifcj:^3(Di^, B5E«a^*y-fe;uru-< 
**b«ESI 1 (DJrtnicmElrzm l ©«aaS?«cc«iK 
3n. WE-rf* y-feji/r u-r*cc*jc»-c^2cD k g^-? 

m4oatf?«4, »E^*yH2^rU-f4 I *WE*20 

^w«cjffii9E-rs*2©«aa9aaK:s5«3n. s^©^ 

*y-fe^tt. HJiB»2<D*a«lR»tB«E»2<DaS?« 

mm^£mfcm4<Dmwm±<Dmi£nAztitcm2<D 
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Ltc£5(tC % & * tfintiOR 8 CCiBiEO 7>^A7 

BJiefi&SU *'JWM **mfiBffi 1 (OlSftWm* 

y-teJUte. 0WE3l2©aiRJia£, HjfB-rf^y-feJUTW 
*£iiuiaJfl 2 <&#|6j«:JEfiE-r *31 2 (DftffljltRi»{C«« 
-few*. mffB»2CD^iijMtR^<bSy 

-rf*ucc*jc*r. tr> K»©»fb#ft*B^T*t'~> 

fiBtt h > * -rt/«d* a C » tt X t: > ^ * «M" a 
[0 0 1 1 ] KttBh>*Jl4R&*tt9ftte. y*:y© 

gin®** h >^)mmm<Dnmcx^m^. ^©ism 

& igfit<Bct i 4 -rf * y ©jS»a*»*©HH^iBft 

[0012] Shu:. m-<Di)>?iK%m&micct\* 
mm-? 4«aa»«rffl*^*>#/c»a^ >^r^tx> 

y * y * y -fe;ucffi ^ r y * y -fe;ur u A *ffi8rtr 4 « 
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[0013] 

«tcj:4MRAM4 0O«iSJE*7S"r»tlH. 04 (B) 
«MRAM4 0WIit^^> o 04 (A) 
tCMR A M 4 0 J*3ft*ffl*.f*2 0 nmtrti^6 0 
nm, fl-Stf! 2 0 nm(D % W*«F eN i ^IliC 

o s 4 «m o /c« js*wr *?ftjatt y > y 4 2 *s 
nriB3fiaEtty>y4 2±cc, ji3#&sjffKu*2 n 

mOA 1 , O* »<t»3«cS h>^;H6«l4 3JW&5S3 
10 ft*. W8Bh>*^ttJRK«: % Al, 0 3 ec J: 0 JI5J5S U 
fcW^Ctt. BHBSfefiBtty >^4 2±CC»l>. Snm« 

tcdji^cda i n&Jiatu *©*ffi*a«swt. ** 
©{t^»««^6tt^fW^ti, a 10, -emmztiz 

*m*m?Z> 0 S6«c, iftiEh>*JU|ft»K4 3±«: 

tt, Huta^BBtt y > y 4 2 iim««c«0c<DaijoMaaai4 y 

>^44*s. «rE5S»tty>y4 2{C»LrHI*W«:j|5 

20 [0014] 3 04 (A) ©MRAM40t(l 

mSB5ia»tty>^4 2 i h>^;*fI4 3fcJ;0%S 

tty>^4 4*i^tw, cu, as, pt«©#»tt 

7^4 5 CD— 4jKC»l©tf? hiBL t fib«(C>7 
-KSWL#«itt3*ia. ^^M^cfcC^lt buIB 
«*tt^7y4 5«c»ii*WS*86-rctCcj:0. BuIB 
888141114 2 4hc, H**Src«*J:5{a&^9# 

30 [0015]MRAM40(t 3 6CCH9ia?ftfiBEtt y >^ 
4 4±CD j 5^HylB^mtt^^^4 5 3^6>Hlfc*», jft 

tt&i Mia^ett y > y 4 4 osetffttt** e> ^n/c 

SM*^C»*L< ttP tMn*SOttPdP t Mn^CDM 
n^J^®14«f4i:0^6S^?SffiB^^->4 6^rJi 
»L, «TEJS3««tt«4 6«:j:0. «EMttttU>^4 
4*tC*JW4»{b©^rfiI^, 04 (A) <D$s$<D-)imc 

[00 1 6] 04 <B> tt. Sttttll^jr->4 6(CJ: 

a, *^y>^4 4<z>wfc»ift©tf->y**-r. 0 

40 4 (B) *#fla-r^{C. BusBSSSttR^"^->4 6«± 

(*<fcur«fiwb*^3ftc^. — aftj^aw»*Eianir 

aci^ciO, WE3ft8Bttty>y4 4i©»ffi«:*5C»r 
04 (B) *K^EPr>nT*|Di<D8BE{b«:«fiS'r&Ci 
*"C#*. ^cr, COJ:9ttSB8ttil^*->4 6# 

»ar*»*i*«:*jciriwffla8atty >^4 4«»fkr 
acitc^o, fri2?afiBEtty>^4 4©»{b*rfiiwH4 
(B> ©«TJ*ffi*H03Sr«IK:HJi3ti*. MiBS^K 
tt«^*->4 6tt±*iLT«<b**3ac»fc«>J1-aiJ 
SBtfb«:*tO-C3:5£r, WIB*«tt^^ ^4 5 ^cS^iA^ 
50 ^*««&LT«rE*B»y>y4 2©»^b*HK3l* 



n 

(A) . (B) <DMRAM4 0«JSSgfi^!atCigUrfc 

■j g^^rfii^-r & c <t amvuc & 4. 

[0017] $e>CCf?fBMRAM4 OTO, 04 (A) 
Cc^*TJ: ; 5^BalSS^tt>'^->4 6±tcCu, P 10 

t. a gf 7^4 7 *«^n, 

fyta^ssi* «j>^42 ^<omti5fa*mz?mm y > ^ 
4 4*o»{fc*r^i-a"r*»^cctt, «irK3*»tty> 

^4 4^6frSB«»14U>^4 2^i, hJ8B h >*^» 

»l(D«t«:Wr&. CttGC*tU B9iB3S»tty>^4 2 
*©8BEft*[fil*i8WB*«tt U > y 4 4 *©«Mfc»ftia! 20 
©»^ccra k MIB h>4uMft«K4 3 ^/ru/ch>^;i/ 
«8K»iKti«cc^at>. UIB»2 0t:y httB L, imTiB 

•7-K*WLi<D|8I©aaa«»*2(0, <tO*#ft«* 
#-C#£ B fc/cU 04 (A) , (B) it? 

iBa»*tt^^ ^45 «mria^ett y > y 4 4 &C#t l/t» 
nanr^***, «»B«»tty>y4 2i»«tt^y 

4 5<L««^tc£«3ttTC>S. B9IB3Si8 30 

t4y>y4 2iiI1477^4 5(!:^il, y 
>^4 4 <fc3WMfe^ ^4 5 <b*««WK:««Lr <fc 
lr>„ fTfBMRAM4 OOtfl^C^jfiB. tSi&*ffi£iBtS 

[0018]-*, MI3MRAM4 0*&Clf$g^*#iA 
ifti^CUi* facbmmLtcJ: OCCgu IB t'* HKBU 
i-7-K»WLi©IIBtt:»*ii*«»* % t«B«7-F« 

^SiA^cDi^ccfMia^®tt y > y 4 4 <D»{t«BttiBE« 
BBE1£Jg^*->4 6K:<J:9 fc^>^3*iTi>£ft:#>, Su 
ta&sstt y > ^ 4 4 fct, > tibm t<DE«#£ d & c t » 

[0 0 19] fc*>\ 04 (A) , ( B ) (DMRAM4 0 

cc*$i>r, frsB*»tt y>^4 2 **c>tt4 A<omm 

ctC^ 0 04 (A) , (B) CDMR AM4 0(D— 

^PJWtCj;SMRAM4 0A^t, fc/cL054i, 50 
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[0020] 05^#mt^>cc, 2«tt«r(«frsas?si 

8*tt)g4 6 £1JiSBBtt8«:** ^4 7 <h ^MIB5S«t4 

y > ^ 4 4 ±<omu -o tc&mc n ^ ti jbjse $ ^ r t > 

^4 7«mattHtty >^4 4±cc, jt««c«flsstir 

»<b*rfii«frias»»ffia^^->4 6cc<t o e^>y 
MfB^astty>^4 2cDfiaE{b*^tCct^?8i4h 

tt y > y 4 2 * cc«{ kojBr« * & $ tifct*** r* tu 

(A) , (B) CDMRAM4 0<bl5l«|tC, OTiB»«14^ 
7^4 5K:»#ii*«iS*SSTCi(cj:0. tffcft&o 

[»2Htt«] H6W\ *»IB©»2IB»««:J:SMR 
AM4 0 B©»J5R*?jVr. /c/cO06tf, jteKBMBL/c 

[ 0 0 2 1 ] 0 6£#Jfirr&CC N MRAM4 0B(J15 
©MRAM4 0A<kSWHL/c»flt*WrS^ m-<oy 
- K«BWL©f*to0«C|JIBSW«tt^y4 5fC»«3ti 
A19-FJIWL, iWEa»»tty>y4 2«:fltgB»« 
tt^^y4 7iRI«tt3l«tt^7^ (H*1±r) 

Kssatt^^ y 4 5 (c*»]^«^ttnw«o*i&^ 

*WEaSSBH4y>y4 2«:»LrftSti4. — b9!B 
7-KiWL, it-^«BL, ^rilJR-r^CiCCj: 
0, HugBh>*;WftJ»Bt4 4*ii5 F>*^«SSB8©fi 
trWlftasti. *B13nfc«K<Dffi«:a^^rSt8B9S» 

14 y >^4 2cc«ft©«r»*ii*tifct»«©rtS*«« 

[0 0 2 2 ] -r&tofe, 06CDMRAM4 0 BCCct-oT 
SulBMRAM4 0*SC*«4 0 A&n«fttt^f# 

H7«, «ftmcDfll3XlkMCCJ:SMR 

[0 0 2 3 ] 07^r#ffS-r^CC, MRAM4OC«04 
©MRAM40*iCJttB5OMRAM4 0AiH(HL 

fc«aar*r*#, WEa*Mtty>y4 4©ftt>occ* 

EPO^KmStlfc5IBBtt^ir-->4 4AtW-r*. 
NEHBtt^* - > 4 4 A «efb*^«:Jia L . mffBSS 
«tt y > y 4 2 J: «J «>»«*©^* c»«fiBEtt«»Cc J: 0 

[0 02 4] ^**«Jflt-CW. I9SB»«14^^ ^4 5 CC 

S^iA^m&^ffio, H«iasft«tty>^4 2(Dfi8{b*inj 
*r 4«nE»«tt/<* - > 4 4 A ©8Sf k*TfiJtt 
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afbti-T, *©ifeSffi8BMRAM4 0*£t>tt4 0A± 

[SS*4HSfcW] 08 tt. #|&K<D^4lltkMCCJ:«MR 
AM 5 0<OflWE**f. 

[0 0 2 5] 08^#M^CMRAM5 OliXt^ 
J^MOM^Wl, *3ftSft*.t22 0 n ratrtW6 
Onm. nS^12 0nm© 4 p)x.SF e N i niii 

coii Srfsii ofcjfts* y > y 5 2 *s 

tr. Ml B&^tt y > ^ 5 2 ±cc «» 3 asjfcfflflW: tt 1 . 

5 nmCDA 1 *Sl>ttC u««D?HW£ y > y 5 3 ftsJBfiS 10 

y>y5 2iH«tt#fiS©8iJ©*»tty>y5 4^ mf 

fa&?8tt y > y 5 2 *j<fe o'SNfiBEtt >J > y 4 3 «c» ■ 

[0026] $ 6tc, mria^at* y > y 5 2 . y 
> ^ 5 3 to ±y*»tt > y 5 4 *ic»r w, cu, a 

j&3ft, IWSB«tt^y5 5cc)-««:*i<Dhr^ h«! 

BL, f&BCC^- KttWLx #SM»3'ft&o 

[0 0 2 7 ] MRAM5 Ott, 3 6fCgi|8B3Sfl8Btty>^ 
5 4±<3r>^%UIBa»«tt^^^5 5^6^nytSP», & 

*r a i bu la^att y > y 5 4 (DMmtm&fr h 9vntc 

%$ftt<Cp3-£U< ttP t Mn&£l>ttP d P tMnf©M 

»U Hjga58S8attil5 6K:<fcO. B»E9S»tt y > * 5 

4 4>CCfctfStt4t0;#fi3P % 08<D^EPCD:£ftCCt:^> 30 
^ti^ 0 i8OMRAM5 0it MIB y > ^ 

5 2^5 4<fc0tt4Xf>^;l/^«^«Jfi©5fe. huIB 

Afcitf 5 

[0 0 2 8] ZCD^^mZMWk^vtfb 7 ACCttfcTv 
HBL, **18iR3ft, ««4^^^5 7 BCC«»7- K 

5 7 Ai5 7Bi©IBOS8»«tS*«kffl , r4Ci«:J: 

•3. MEtt9Bfty>^5 2 *K«&i&SftfcflHR*tt* 40 

CC*S8tty >^5 3©jHKWtt*IfllK:j|tTS*i*fc 
«>, S^©J:^a*»tty>^5 3©ffiKSi£«c*|ni«: 

[0029] *i8»«r« k * fcr>^;i/^«^*«aE-r 

£^®fi/f 52*sJ:&54«y> tfVUc&JSHr £ Ctlc 
<£ 0 % MRAM5 0*s#^Cca*fflft3n/c»^'C4>, % 
itt!5 2, 5 4©«Mfct3BeecfiB»r4Ci3ftS?I«K 50 
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KJ:*). meM«tty>^5 4 0)»fk*. ittBRJHtffil 

[jusgsaw] H9 (a) it *9tm<Dm59B*mic* 

4MRAM6 (XDffiti&Tjk'?. 

[0 0301 09 (A) *#JB-r*fc, buIBMR AM 6 

0 bzm-<Dm&& y > ^ 6 1 m*mm& 

2«qCfiE-rS. S6Ccii«BW«14^y6 2C0--ia(ctt 

S6ccBWB«atty>ye i«. S£&£ft/d«fB©i*j 
ft&„ 

[0 0 3 1 ] 09 (B) tt, 09 (A) CDMRAM6 0 
(ommM^m^r. 09 (B) *#JHT* cc, mFIB^e 

tty>ye i**H0*ft«:a{i:stiTc»*»^. ktbb 

hiBLi9- K«WL<fc<DMtcBWB»?aBa4y >^ 
cfcO, WEMRAM8 0*«:»*a*tift:fll**Bteia 

-rci^Djfgtcft-So 

[0 0 3 2 ] <ecDi£L Bfne«i&««iK^RR€cfiB{bOK 

ML, iWB»ii**«©^f?3*. mcttffcOfilEAS 
* D ft C'SftCcMIB 1/ /cit^tc tt k m IBS jA^tf #RttS 

4. 

[0 0 3 3 ] C(D<fc9tC. 09 (A) CDMR AM 6 0 tt 

[0 0341 110 (A) , (B) tt, WTO^^yiz 
)\sT\s4<OW8fQfe*>. MRAM©fB-^***r Q C<D5 
^, 010 (A) tt, mffBMR AM4 0 , 4 0A-40 
C*4litt5 0*7nriB#-C*«5. 010 (B)tt09 

(A) (DMRAM6 0*7S-rgB-^t?*4. 010 (A) 
(DfB-^tt, 06CDMRAM4 0 B &4C^tt0 8 OMR A 
M5OW^^$0t'^hIBU , B L 2 

fifeCDMR AM4 0 , 4 0 A&£l,>tt4 0C4>, B5IB 



15 

-*<D«7- FglWL, WCJfWL, *#aS«T*c<t 

[0 03 5 ]il lit fJia^eBOSBIIJfiffiltCj:* 
**Ve.)\,T\s41 0 CWJtoS*5%-r. 0 1 1 £#M*T£ 
CC, BufE^y-fe^T U-Y 7 0U:&*ifufaMRAM4 

o. 4 0 a-4 ococ^rti^ccjtfjcs-rawflE©^*'; 

fc^-ty-te^A. B, C*ftiit^ *5<tcX2(ca 
8tU ^J*^]CCiE?ljL/ty^:»J-fe;UA. D. H^a? 

WOfc-rf^ey-fe^D. E. Fte, *atf?h«3. 4tc 
SttSti. ^WlfilCCiB^JL/cy^yHzJl/B. E, IK£ 
a^-FtBdCCJSttStt*. S&ecfr^fcEMUfc,* 
*y-fe;i>H. I. J «a^* MS5. 6&cgM&£ 
ti, ^J#frte6B^JL/c^y-fe;uc, F , JU&mo- 
F«f tcS^^ti^o 

[003 6]^, f5fE^y-kn>A-~ J £Cft6ft 

si KD^^ey-fe^r w "a*, ^^(D^^y-fe 

^tmt^ 1 ?- K^<b©racc^JKh^>^X^TA- 

nri^oa^to^i. inrasatRh^^x^TAtt, m 

2<D5*a?~ F«a±<DatR®#CC<fc9*->:*>U 
-e©JB*BuE^ * 'J -fe-JUAtfy - F«l b CCS«WCcStt 

«»«:«l&'rai, Mfa^y-fe^AttHc" o" 
o^^ey -fe^B^^iH^cti, fctts-r-satR h^>^x 

±T(D^*y-fe;bfc^rw:$£ 0 
[0 0 3 7 ] ^C-C, SiTK^a?- Ftta. b*SC*tt 
c, d^^l^e, f <Dl>T*l>0>£jMIRU £6CCt** 
h«a 1 . 2*&Ott3. 4$>Z>WZb, 6*miR?ZC 

tec J: 9. ffi«oy*y-fe;uc«?R*»ii*. £/ci£^ 
a-rci^pjfiicctti. s^cD-rf^y^wtSffi^BS^t 

^'jWl/^8 0©»^t. fcftfLH 1 2*, 5t 
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[ o o 3 8 ] m i 2 %#jH*rscc k ^mmmvumiR h 

7>^^TA-TUJ, »20«ie-;F82, 4* 

*c»tte±<DaiR«#ccj:»)ir->*>r*. 
ia^ j ey-fe^Atcitffl%»*ji^»^, mrta«at' > h 

»2*a!RU Bu82atRF-5>^^d?TA%^->*> 
^y-fe;UA&tS#iA&\, 

[0 0 3 9 ]-^ SJE^^y-fe^A^ettfWSH^ffi 

r»^«:ttWE*at^ n»2*a»?u, ffia^^y-fe 
;i>h^>^;OTA*£->:*>3i*£±HB$K:, Mia 
«a«7- F«a*ajRT*. c(DWBnjK*at^ h 
s 2 ^ 6 BuIb^ * y -fe a *a 9 nwe^a ? - f« a cc 

Mia^^y-fe;uA^s^iA^^ctslR^^a$n 

20 *T&^ «a?- Fttbfc^tt^a?-- F«c«atR 

3ft&i>/ctf>> ^*yHzji/B*st>ttcccR#ttjo«ijfc 

«ni>Ci(i^t^ £/c, ftatr^h«3. 4, 5, 
6ttaR3ft&l>/ctf>> ffeCD^-ty-fert/D, E, F, <fc 
&c>fcJ:G, H. itcK^aiLWSfe^ijfcn&cittttt*. 

[ o o 4 o ] $ns6Fra*, mfiaswh^>^x^TA 

i©iStt^fcccS*tHLffl<D*atr^ h«2, 4*s 
(,H*6£« 5 Cicero, Si loHtttW-cffitonr^ 
awh^>^^*jstt^b-rs^©*ac7-F* 

30 «naE3WIHW«:!B*ft3n4. 

[»8SU6«] B13tt, *«9B©»8*Jt«CCj:-&^ 
^»Jt;b7U>/9 0(Dffi^7Ft o /c/clil3*. 5fe 

[ o o 4 i] 0 1 3 ^#M-r^tc, 

DA, -DI a ^Al, S6KK^fflumsa»"ftC, 
y^*-FJ:0ft&»2O«ttMtT-DA 1 ^DI, 4 
40 ttAOTOS. 01 4«, BWEWlO^HBaUR^DA! 
*lJ:»W2<0#«fflJR^-DA a ©«I«ift«Ftt*J:t«[U 

[0042 ]i 1 4*#RR"T4CC. KrE^NIIfiX^D A 

EnUPLttC^IEOzSaUttC^ C<Dtc&>, W&frWE*- 

F«:*5c>-cinB*at^ hisnc+v. *sc*«-v. 
osiA^mj££EP2rau ra«FCC9-Kiia*ajRrs 
so <h, SiA^m^Mia^^y-fe^A^a^r^- fa a 
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3ft& 0 ^<D|£ V HUlB^ffl*^ DA t ©H*acc*jt>-c 
me U # t > flWEteatJM- » &«H*T**#8£ 0 , 

<<t*>, ma»ii**8fcws6cc^*y-fejuDccta»"r 

[0 04 3] */c, H*fflC/WFCC*jl*r«WiLKfc:y F 

iU9-Kia^«u, special 4cciRrmB^t 
«fco, R*muw**«mB»2©^ga«^DA a %a 

•fe;l/AOffilafii4^W'r^C<fc(c<fct), WBy^ey-fe^ 
A*tcS*ii*ti^««^K*tH3ti^. -eoMR. buIB 

^WaSRT-DD, *c<fc»3fflibS*u iJfiy*»;^D(c 
[0 04 4] HI 3©««tCj:tltf. h 20 

jg£&*©^*y4z;ucotr — ^tsctw^, ^ 

Ttt»E»l©|ffla«?DA 1 -DI, iU^tlfiit 

[0 045)016 £#M-T£Ct, ff*lft«CKWOfc— 
gfCD^^U-fe^A. B, Cifim— ©Sit'-; FiR-lKl* 

A, D. G*«#— cr>itffl»7- FSlatcftafcSaSSJvC 

ttG. H. I , S^J^rfiltCiB^JLfc^^yHzJl/SB, 
E, H v *£(,>ttC. F. IKoivcfcEltt'r**. 
[0 046] *<DRL *SB»«r tt— * "J -teJk « 40 

x^^'jt^Ai, »jfrra?-F*L w*.«?-f 

ma^MBSsR-fDA, itecHi 4*4waai 

y-fejuy i o orw:. wttf ^7 his 1 fc^o*?- 
F*aa*atRu mBatRstifct* tmitcmmm 
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3 6t<:, BJBB^*U-fe^ACCS*ii*ti/c«ffl* 
fi#ffl-r»^K:ra:, 5fcfc0 9 (B) rg»WL-/c<fc^CCHU 

8B^*y-fe;i/A*aaL. buib?- F«aeciijar*R 

7- FIR a. b. cCU*. H^OTl>&C>#&^JE<h 

7- F»«Ei*Jt«ritt«s^««snrc»s. * 

[0 04 7] £C6T\ CCD<fc^tCLra^3n/c^^: 

y-feji/A*aau 7-FjRa&ciijaofc«ii#«»* 

*y-feJl>D. GfcfcfiW&Stt***, mB^IRSSR^DA 

, *aaT*iBccw£©«Ei»T36^i;ri»4fc«>, c 
[sn ommmi a«c. 04 (a) , (b) tsmhu/c 

MRAM4 0CD$5!@^a4, H 1 7 (A) -019 (A 

/cl, *HJS«r«, BulBMRAM4 Ote5fcCt0 1 2t 

[0048)017 (A), (B) *#JRW"*CC % S i 
l o l ©Sifficc r£14Mi*S 1 0 2 A ? 
■f-JUFIMfcitl 0 ZHm&Sin* BufBS iSHOl 
*«CB«TEiStt«* 1 0 2 AKttJEOTSEtMW* 1 0 1 
Ate£V\ 0 1 B^M?ntC^„ 3 bWBS i 
»R l 0 l ±«ctt, KtsaCfttM l 0 l AK»jSur v 
-attmstfi. &fcfitraBJ£ftW« l o l bccs*j£lt F 

^*)M|-r4J:5CC«jESS*i4. ^/ctufBS ilfilOl 
±«Hi, ftjfBffi^^ lOlAilOl B<b<oracc, 0 

ist»ifcy-mui«rr, y-F««G3&J« 
fltStiro*. HI 7 (A) CD^PSH^T^^CC, 89 
8BV-^SSS«iaffi**±T*|nItCjiJKWCCSaEL/, 
HI 20^^y-feJU8 0CC*5^&7- FIa4«fiUt 
^>o mBV-^*ffiS. Fl/-(>liDfc<J;^y-hi 
SG«, W^.^CulS<DX^9^y>^Cj:DB^*rn 

[0 04 9] ycCC. H 1 7 (C) , (D) CDXfiCCfcC^ 
HI 7 (A) . (B) ©flBS±CCS 10,113 

mav-^«ss, y-h«SG*jj:tfFi/-f>« 

fiD*a^«t5tC, W^.tfCVDft«cj;Ojfi2 0 0nm 
cDil^CCiifS^n. S6tcH 17(E). (F)<DX8 
CC*5C^r, mas i0 2 II 0 3±CC, CMPXfitcJ: 
&¥fl{bOtt« 1 0 4 3^WS!WCC«ft 2 0 0 

nmOf^C0^n^ o WEU^ FM1 0 4Ktt, 
Fyy^^-f-ccj:0, BuIBFU-<>mSD<D4i 

h^nas i o 4 Atc*jt**rmBs io, ii 
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0 3*F^-Y:t**>yT*C±CCj:tK BuISS i O, 
1103 tHUifyfB K >«ffiD*»ffiT£BBPai5# 
M^^. -Milt, ifrjfBgflPSB 1 0 4 At*#j2 0 
0 n mO/SSCCJBjSrntf cfcC^. 
[0 0 5 0 ] H 1 7 (G) , (H) ©XSCCfcl^ 

busbu^x hm 0 4±fcXu*si>«w, 3 

017(1), ( J ) ©XgCC*Jli"Cf«B?»«IB 1 0 5 
iUEU^XhMl 04i^C'j7 ht7t^ fl -5-CDIS 10 

ffiBKu-r>*SBD±tc«. Butau^^ h^nasi 

0 4 K*tJ£UTfiuiBaS®i 1 0 5 iEI— «fiJE<D3»«tt^ 
7^10 5 A^fiKStl*. 

[0 0 5 1 ] Jfcttl* HI 7 (K) . (L) CDXeiCfcl* 
rai7 (I), ( J ) (DflfjtXCCS i O, 1106^ 

lOOnm^f^ffM^ 3 6K018 (M) , 
(N) CDXfiCCfcC^rSiflBS i 0 2 il06^x^A 

-^u bjib3»«i4^^ y i o 5 a©@ o mmmitm 

10 6A«ffi^« 20 
[0 0 5 2 ] 3 6K01 8 (O) , (P) (DXgtCfcl* 

ruriBaamtt^^ ^105 A^jzammmitm 1 0 6 a 

«:a^^5CUyxh^->10 7^MU 36CC 
^(DXtCSiO, lTOiI10 8^CVDa(C<t« 
ST*. 3 6CC01 8 (Q) . (R) ©XgfcfcOTSu 
IBU^X h^*£-> 1 0 7 £^C^(D±CDS iO, II 
08^V7Ft7L 4 mfiBS i O, efflffi^lB 1 0 8* 
CC, hJE3»W4^^1 0 5A*»ffi-r4B8P»l 0 8 

[0053]Xt B18 (S), (T) CDXgtCfcl* 30 
1 8 (Q) . (R) <D«jg±CCF eN i ^JffcJ: 

H4>;>^4 2 Cc3tJ£"r-5TffJ5SfiBStt» 1 0 9 A SriftM 

*ifi2nm*^C*«€-ti«T©*»«:J8CiA 11109 
B*x^?» #U >^K:j:*)^JsS-r-S 0 3 6&tfiufBA 1 It 

1 0 9BCD^ffi«:*BBJ«»HSl*tC*jCirM<tl/, ffifS 

«&c a i o, ri$nsi#i^, H?iBA 1 « 1 o 

3 6K:> HuiBhV^il/ffiSMXic, Col^li^Fe 40 

BBttt y > y 4 4 cc»je-r*±flB3s»ttfi 1090^ m 

»cMl0nm©f$icMt^ o ^©*SS* 8JE 

jmp^^m i o sohjpspi o 8 a^hc 04cc^-tm 

RAM4 0£HStt, !J h>*;MK£* 
lMTJ«3nS. 3 6CC, fTSBIBMiKMtiS 1 0 8 
±«CJMLTl>&«rEMK14Ml 0 9A. 10 9Cfc«fc 
OTtcMt^fflttll 0 9B*CMPfcK:J:9WfiS 
• |**T*CiCC<fc0, HI 8 (U) , (V) ICnk-fffi 

mwrnztiz. so 
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[0 054] 3 6K0 19 (W) , (X) (DJMltCtol,* 
T> HI 8 (U) . (V) ©flKSiCCS iO, IllO 
tfi* flJiBHPWl 0 8 ASrlASi^fctaSti, 3 6 
tcmjIBS i O, Ml 1 0*cc«»E3j|«tth>*;M8^ 
flBgMT J *»fijrr-5±«5fi»tt» 1 0 9 c*BW-r* 

ioa^ OTE»;>^tt©9in»tth>*;i«^ 

«JSMT JOH(0Pt«5«l*j1-Ur»J5SSni. SfcteH 
1 9 (Y) , (Z) ©XgCtfc^TB 19 (W) , 
(X) OtJti&hOCMnFe, P t MnfJ: 0 ttSStttt 
ttllll 4C u^CDffiStn^mM 1 1 2 iaWRK*^ 
**!/:/yicj:9, WMWKiJi^ti-eti 1 0 nmWU 
5 0nm<DW3fC*i8li*ft, ^<Dtt*fTE?«fflStt U > ^ 
4 4 iOKSMBHSM'* ^->46 tC^ttS L /cJ^ffittM 

i ia^ iwebp»i i oAWcnmsti 

4. 3 6CC, gtrEHPSl 10A*CC«, mGSttffitt 

m^^-> 1 1 iA±cccu»©isaiw«Bt^yi 

1 2 AtfJBliEStlS. 

[0 0 5 5 ] 3 6K0 19 (A A) fc<£0* (AB) COX 
StCfeC^T, 019 (Y) , (Z)(DigiC»UrCM 
Pffi^jSffl U fffiMIBlNUKM 1 0 8 #gffl LfcflBS* 
WMrtr%>« Jtafcs«jg*c*5ivrra:, milBllPal^Bi o 
8 <D¥S{ti®±K:(5E2»«tt^^ y 1 1 2 A#»ffi L 
TfcO, 019 (AC) QXgCC:Jdl>T0 1 9 (A 
A) , ( A B ) <Dtt£±CC|»BMHttttM 108^S^ 

.fc^cc^jcDBraitfeSMi i 3^tgL, »6(cgirraRm 

felMtl 1 3*CCH9IBJl^iffiSMl 0 8£»jiOTmftB 

y- bm®G^^aiT'S^>^^ h*-^ 1 haw 
zm*zmm&7'??i i2A^mt^3>^^ht- 

;n 1 3 BZ&fSrfZ. ZCX\ 01 9 (AC) tc^-r 
J: 5 icmnmmsmm l 1 3_h&Cmf§B:3>£^ h*-;U 
1 1 3Afc<tt>'l 1 3 B£H5<fc5CC, 0 19 (AC) 
*«^fcjttfrr4fcr* HR/<*->BL (2) 
-^>yr^Citcj:r), 01 2<Db'7 F*82*c*tt£l, 
/c. BufBiIJRF^>^*£<Dy~ HS*5±lM!liB8* 
tHWBtf? h^BL2 (04 (A) #JR) 
?Z>*mVv FifgBL (2) jWgfiRStiS. 3 6CC, Su 

iBieraneniM 1 1 3 cpcc^buibmt j «it**^cD^m 
fiy ^ y 1 0 5 A^r^tH^^^pas 1 1 3 amnste 

MIB^P^l 1 3C±^C«, fulBifcilt*^ hiBL 
(2)tC¥tftC. *ii*fl3t^ h»BL 1 (04 (A) 

#bs) ©-SBiflteR-rs^atr ^ hsbl ( 1 ) tmnsu 

[0056]H19 (AC), (AD) CDtg3g«, 3 6 

y^->i 1 1 A&mmoyjfttcMitzti, 04 <a> 
<Dmmic*sv*>±Mmm v > y 4 4 ©»ftc!> tr- > y 

EiaaxgCCJ: 0 , fl6(DHIf6WI«:«fcSMRA 
M, MiBMR AM4 0 0 C feMf^C <b^r 
^^<, 3 6^> ^ty^T'SOMRAMSOm 0 
18 (S), <T) 0«JfttC*Jl*rA 1 <tDtt^H»tt 
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Hi 0 9B£i£®T£fi£K: 4 *ffi©BMfc*tf fttor. B 
SSCcifliMfflttJBl 0 9C4JgJiR"rti«J:^. 0 
9(A) CDMRAM6 0"CW\ 0 1 8 (S) . (T) © 

imi immm] 02 0 <a> -02 2 <q> 

HJJcDfifl lHJ6WKc<fcSMRAM4 0©»jSXg4^ 
To ^tkMU^OXttM^raacc. B?fBMRAM4 0 

[0 0 5 7] 020 (A) S ilfi2 0 10 

1 ±KfcM6i»iB2 o 2 *&tii&iA£n/c# y s/y 3>y 

ti/c# y > y >y -xiis te<£tf K u -/ 

ffiDfcWU ifJIBS il«20 1 ^CCWHuSBV-xaffi 
SCC»j£Urattt««2 0 1 A*J<fcCX2 0 1 BftWlSS 

nti^ 0 ^20 (a) (D«jgr«, *WB#yt/y3> 

!BiK)IKJR2 0 2©SlffiK:SffiLT*j'3 , iiyKt&i»]R2 0 
2±fcttF eN iJB©±CCCo»*»BL/A:!«H«JB* 
Wr&«(ttttM2 0 3&. »*0<»A I J:0fe4*» 20 
Sl2 0 4i, BoSB#MEtt«2 0 4±CC»fiJE3*irt:. C 
oliFeNil^lil /cfilig S&i&ttjg 

2 0 5iJ:0*S1«Ji«ja2 0 6^»fiS3nrc»S. * 

milBA 1 H2 0 4©StffiCU3\ S$^2nm* 

[0 0 5 8 ] 020 (B) , (C) ©Xgfcfc^ 

r, 02 0 (A) ©«»«IJS2 0 6«^^r-^>^3 
ft, 8JIEFU^>ag±Cc % 02 0 (C) ©¥ffiB«fc!3 

TJ:WB«3*i*. 3 02 0 (D) . (E) iom 

mtcto^x. 020 (b) . (o <o%mteh>*)im 
smmMT j <ommic\t. s i o 2 <t o tt&fljsiUHR 

2 0 7«$n, 02 0 (F) , (G) ©flBSCCfeli 
02 0 (D) , (E) (D«jS±CC«P tMn*-5l» 
«FeMn9J:0ftS5»«i»2 0 8^ HuiE&att 
h >*iHK^«*MT J <D±flW5iifflEttlB2 0 5 iHMftt 

[0 0 5 9 ] 3 02 1 (H) , ( I ) CDXfiKfc 

c^rm(iBJS®«t4Jg2 o 8a$^£-~>^$ft. away 40 

- h«ffiG<bH05B»iattH2 0 5 <fc#, VfilffiKcSttd 
ft£„ /c/cl, WEg»HMI2 0 8B, BUfB&i&tth 

207^9, aawcc«astirc^. secc. 02 

1(J>, (K) <DJMlCtei<>Xm2 1 (H) , (I) 

©«jfi±cc sio, ^ct 0 %z>miatb»m 209 

8h, CMPffiCCJ:a¥«ftX«<Z>fft. Su f B3£S&t£ h > 
lT£ggP302 0 9A#»fiRS*i*. 

[0 06 0 ] 3 6KI022 (N) , (O) (DXgCCfol* 50 
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m)IB^ngP2 0 9 A©WJSffi±CCfflrM3«3ftlB2 1 0 
OTBJSSSti, 3e>W:BulBBulB^na52 0 9 A43, BufBfflJ 
il£il2 1 0©rtflPJCCW*5C>«Cu«<t*)3aSaJIK 

[oo6i] (i) micD&M&mt. westi©* 

2 <D3ffiS1*M<h . «T Efll 1 *J <t Cf» 2 ©^«ttJSCDr B 1 CC 

vl. mmm&v ?<Dm 1 ojssiuc&rs ft 
fc*i©ajf5»i, BufB2imtty*^y(D^2c7), J5*tfl»j 

©»SBK:«3KSti/cSr2©iS!RiBli*«iL, BuiB»l<0 
U 8uiB*«tt^^6Jft«3n*jO. SWBai 1 **<*: 

[0 0 6 2] ( 2 ) »SBJSSii8ttffi«^-*->tt, g?IE 

(i) SBttos*«Etth>*ji/»^^>yAr^ 
( 3 > ni (D^tsttflii , iuibh i (D&mnmtcmm 
t . ttre« i J:^'® 2 (DafiffittBKDmec^s n/c h 

>*^l^J«<b<t0tt4»fiB6tth>*;U«^«JSi, flu 
mm l co^^ttM <b fj IB h > * t mim 2 <DS 

msmwtzr^ ?<om 1 ©aBsccgsasn/csr 1 omtR 

2titcm2<DmiRm±*ffiz.. m^mi(omnm^ m 
8B««tt^y*Htf y>y«»tt*WL, «re««tt 
y^vfrhmmztitoK). mnmi to£&2 <mw&m 

[0063] (4) mnzmite£o i m2<D®&mte. 

a<fc-ra ( i > - o) ^*rn*>— JUBtso® 
sstth>^^Sc^^>^Ar^-fe^y^y 0 
(5) «riB»«tt^^y«. fljfiffi£*fimcafeti 
rc*€>ci*i#a<!:*r* ( i > - (4) ©5*. c^-rn 
S8BiS(D?asatt h > * 7>yArn^^^ 

y. 

[0 06 4] (6) S6«cB^*l<wai»ttBU:«: 
tC«jK3tl6C<!:*«Fai-r& ( 1 ) - (5) O^^, 
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(7) 3 etc, H?iB^2©?*ei4Bg±K:«. m&mm 

Ci^SitS (6) IBiS©^a5tth>*JUS^7> 
[0 06 5] ( 8 ) h?1B^2 OSftJRtt. milfizgfltt 

7 - 5 ^©miam 2 ©ssisi mam 2 ©^eate^i 
y. 

(9) «8BR5fiiatt«^*->«. Miem 1 ©&S3tt 10 

i±!cffl}i3n, Btri2i^3©3iiRi®«. itirtam 1 ©&as 

££#SSt£-f £ (8) ii»©3S«tel»>* 
ATi'-tzX.rf-t 

C0066] (io) mm 

CcjgfiS $ ia/cH£tStSM^t_h{CJ^sR 3 ft 1 > £ C £ 
SiT* (8) (9) IBI8©«iatth>*;U^ 

(11) flMBffittflMfct. WE^#S«±(CJBia3 

n/ch7>y^^(D-a5^^-r€»c<»:^#ii<b-rs 20 

(10) imv>m&&h>*)l>m£ ; 5>>#&Tt>-<zXS 
[0067] (12) mi ©$Sfi814K<b . Bytem 1 © 

&m 2 ©^^14^ «t . nutem 1 *s J; urn 2 <zwmitm<D 

&mmt. MfBxt>^;u^^«jg(ti4. Miami© 
^KttM £ gut a h > * jueifBt £ iwf am 2 ©^KttM £ 

mmmm&y? :?©m 1 ©isaucg 4$ 3 ntcm 1 ©iiiK 30 
<B4. mria«mtt7-5^©m2©. £*t<M<Dttastc&K 

S ftfcm 2 ©iS!R|g £ . HfllBX f >/^JI/^«^«jS©«iJ 

Mffi±©mi©iagK:^sti/cm3©®iR«<t 1 tula 
^ t->'*)i7m&m&<omwmmm±, mum 1 ©es 

K*f fat Z>3i 2 ©flrfiK^iK 3 ft /cm 4 (DMVm £ £fii 

x.. mriam 1 ©et4M«. Buteagste^^Hitfy > 
Suiam 1 fccto'm2 ©*fiBfflg©t>-rft*>— -e© 

-SBKESfflBttHX £ - > £ C £ £ "T •£ 

XfW^/^Arm^t'J. 40 
[0 06 8] (13) IWaR5S»ttil>"f*->tt. HU 

El><c*k©ii ^180- fc<T©ft@-ejsfifc-r £ c £ £ 

$Sg![£-f£ (12) ga«©*«c->^;l,:/5>>#'AT£'-fe 

(14) mi ©sasaffigi . mriam 1 ©s&e&ttiatciss 

JgL.-t)fJja;*ft/c. B3£3ft/cfiBffc*w-r.£m2©3iB8 
&k i . fuiam 1 is a ?>'m 2 ©sshki* )g©r B i Kii^n 

fa* f>^-;uyg^i»cj3^, jUiani 1 (D^SttlSi Btr 

iBh>*^a^<tHuiam2©?$sgttM<t?rsaur. 50 
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=j i?<om 1 amwc&mz ft/cm 1 <omvim t . h5ib^ 
mi47^^©m2©. s*HM©i§&gwcgM& 3 ft/cm 2© 
t . buib x t- > ^ < ju 7-ig^^<DMigBo±©m 1 

©&Ste8&i* ft/cm 3 ©StRi6l£, B?IB^ f>^-;U7- 

«^^3i©miiB(Bijiiffi±. tuism 1 ©a®tc*f[6]T-5m 
2 ©(4g«:^s tvfcm4 (Drnvimt . msmi 

u msimm^y^ y*»6*a»sti*»»3 , mfgamifcj: 

O'm 2 ©S!»14)S© 5 *s ©-?; ©3&BS»J1« . fTfiffi* 

©^iBttis j: <o i>* $ c ^eayj £ wr s c £ z&m i -r 

S ^ f > s :j 1/ 7" 7 > ^ A T 5> * X ji * V . 
[0069] (15) BUiam 1 *J«fcO'm2 <DM&m 

imktf z> ( 1 2) ~ ( 1 4) ©5*>. c^-rn^-^ 

(16) BulB^Stt^^yB. APJ|gE*»«SK-cato 
n-C05CiSMiT4 ( 1 2) - ( 1 5) ©"5%, 

'J. 

[0070] (17) ^ettSi . Btria^fiattH©'*' 
^as^sa-rs^mtt^^^i. fjia^mtt^^ ^©m 
i (Dmst>«.tm^titcm 1 ©siRSi . mumm^y^ 
^©m2©. s*f»j©igsi5K:s^3tifcm2©ai)?iS<t 
<to^o. Mia^fiStt^B. m&mn&77?'kmtsv 

'Jo 

[007 1 ] (18) &4jP»3p98tcSBttt/fctttl£ 
s^ett h > ^ > ^AT * -b ^ ^ * V J: 

b-(tc*5i>-c> Buia^^ey^^r u-fcftcfct^-cmi© 
^•I6jic^ijb/c-ff©^* V -fe:;U«, Btfsem 1 ©iStRi® 

sifiaisa,^* , ;-feJurn'tt3*B5iami©^tc5i 
fi-r-sm i (D&mmiRmicmmziT.. mssn3<om^m 

BuiB^^'j-fe^ru-f+i^Buiamio^ic. Mia 
m i ©ftajURSfc^TK^SET sm2 ©*iijiiR^(c 
i&H&Sft. Biria^ j ty-fe^rn'ctJK:*st<»rm2©, m 

)fe o tcfi fa L /c — P©^ t'J-kMt. fiiam 2 © 

isswiig£. Buia^^y-fe^ru-r**m(iam2©^tc 
5ia-r-sm3©^aji^tcg^sn > s^©y*y-fe 
Biriam3©^astR«<tH«iam2©jiiRigi<b©H 

K» AShfcX -( •> ^*$tfC * y Hr 

[0072] (19) Miaxw Buie^*y-fe 
)\>TV4^*mm?.v>-fifaK., B!riem3©ikajs^ 

9#-sc££!NF®<!;-rs (is) iats©^*y-fe^ru 
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(20) fuiEx-Y v nm&m 2 oxmmvimcmffi 

7>V>7sZ£^tj:hCt*W8kL?Z> (18) IBi£<EM 
[0 0 7 3 ] (2 1) #^^I9^JM7CCIBi£L/c^ 

*w-f f ms&v > r ^ -fe * ^ y <£ 
9 & £^ * y is;i/*ff MttK««EW l/c* * y -fe^r 
u-YK::b<,>T> miia^^y -fe;ur w^cfc^Tini o 

3 <DS!Rflt&» MfBBBfU * »; -fe^ur U ^ *£i?IBSS 1 10 
*V !W*K:;tel>TSfl2(7X S&o/c^rlajCClS^J 

u/c— ep(D^^u-fe;u«, frfB»2fc<fco*»4©aj?)S 
HUE-**'; -fe^r u^*^tuiB^2co^cc5saE'r 

SftfcSIl F£> WEW2©*»«WI8i«r 

WE»ia>y-Y*-FtWK*2©y-/*-P 

[0 07 4] (22) WESIloy-f*- Ktt. «tt 
fflS^*-Kr*SCit«ii-r5 (2 1) IBtg© 

(2 3) &**qt3ftgU 2*cE»Lfc*fli*W , i-SX 

*fTj*RK:«»K5iJLft:^* y -fe;ur W ccfcor, flu 
IB^ * U «fe Jl/T U -f tJCfet^S 1 ©#l»KCS0»J Lfc- 
y-feW*. IWBSH*$<fcC«l3©jB»!JB*, 8u 
IBfi&SU t'iWU^ SflTESr 1 ft tc® fi*r £ 30 

»i©ftiiatR««:s»$n, Btfga^^y-fe;uru>r* 

-kM*. H«fBS2*jJ:^4(DjaW)K*. tWB-rf^fcy-te 
;UT U <f * £8uEJff 2 <D#ft CC&aE-f &ffl 2 <D^jliM« 

t nnm 2 (dmiru t<Dmic*Astiitmi<Dtt4 
K<b, mria^ 2 <D*ai jijRjgi <b miEUi 4 omvm t 

©y^*-F£i>K»2©y^*-F<fctt* 

ttttrscitwiitwtywu-f. (2 40 
4) iSnesn FW\ •tt«isy-f*--F-e 

&6C<L£#Sfr£-r<E> (2 3) EtM>^*y ■feA'TU 
[0 0 7 5 ] (2 5) ( 1 7) KSEifcO/cfflSi^ 

> y^r * -fe* * y *tf 5"Jtttc«[»iej>J L fc^ * y -fe 

lCD^tcS?iJL/c— W©-rf*y-bJH*. f?E3U<E>iI 
SOS*. HuEfiBSU* y u-ff*ii9IBSr l oyftn 
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micmmzti. s^w^y-few HjEgr2©ftiis 
/ccii^ai-ra^^y-fejvru-f. 

[007 6] (26) m&<D#4*-F\t. nffiffi. 
#4 KtftSCitftliTi (25) K»©y*r 

[0 0 7 7 ] 

^ y £ ^ffitt f > * )i>m^$> ^iHJxb*>^i/ 

iuKy>^«t>FiB<D8Mt*rPi*^Ei*}*i«i* 
[0 07 8 ] 5 6tc, *«Wtc J:titf , Sii*«SfcB<0 

*-©sft»tty>^fleofc k #mt(cn4tac4Ks<D 

^*y*^ru-<©«ijib&5#»ocfBi*^bsns. ^ 
cnwic^ ^*y-fe^Tu-Y<DSi»»s*i^±3 

[0 0 7 9 ] $ hlC, XftWlC <ttltf , ^^4fflS«7 > 

<J:0?f^$n/c^^:y-fe^ru^(ci5i^r, —cd^^v 

n/cffecD^ * y -feJbCCSt L T tc 3 ftT L £ 5 MH 
^^cD^^y^;uic^jcCLr3ljWh^>^x^^)a 
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[02] (A). (B) tt. Hl©«*^>yAT^Hz 

x ^ * y <dm« »i»-r ^ir^-5 c 

[04] (A) , (B) **W<0»1SI««*CJ:S 
[05] 04 (A) , (B) 0i^>yA7^-feX^ 

[06] **w©w2se»«6cj:-s»a^>yAr^42 io 
x^*y<m»&£^*r0-c&£ e 

* y * y ar* * . 

[09] (A), <B) #?^©*53S»Wc<fca»» 

[010] (A) . (B) tt % *«wr«*>n4BB#* 
WWf4HT**. 20 

[0 11] *«l9©»6H»Wc<t^^*y Hz;uru^ 
[012] *»wo»7*l»««:j:4^*y-fejuru-{ 
[013] **w©»8*li«ccj:*y*y-tejuru-f 
[0 i 4 ] 0 i 3(onifeWlr^n^#^^cD#tt 
[0 l 5 ] 0 1 3CM«Mrttfen«MolNIB!^o 

[0i6] *§m<Dm9nMmc£z>s*:v wu>f 

[017] (A) - (L) tt % #»»<D»1 OHifeWc 

<fe*^^>^Ar^^x^*y<D«jtxg*tt93'r& 
0 (*© i ) -e&£„ 

[018] (M) - (V) tt % #«9J<Z>» 1 OSdM^ 
<fcS®a^>^AT^i2Xy*yc[)»JBXg*»^& 
0 (-€-©2 ) *C&& 0 

[019] <w> - (ad> ommm 

£0 <-£<D3) r&£ 0 
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[02 0] (A) - (E) tt, lUtfeMCC 

j:s««^>yAT^-b^y j fcy©»jaxa*KiB-r4 
0 ) r&£ 0 

[02 l ] (F) - (M) ^MBQlltl induce 
0 <*©2) T&£ 0 

[022] (N)- (q) t* m 4cmaoiiii lmmmic 
0 <*©3) r#>£ 0 

10, 2 0. 4 0, 40A, 40B, 40C, 50, 6 

0 lg7>^7^^y^»J 
1 1 7- HSU 

1 2, 1 4. 2 2, 24, 42, 44, 44A, 52, 
54, 6 1. 1 09A, 109C, 2 03, 2 0 5 & 

i3, 23, 4 3 b>*)i>mmm 

15 b'^hiS 

45, 47, 55, 57A, 57B mWt^^if 

4 6 S9S«tt«^*-> 

5 3 imBMB 

70, 80, 90, 100 y*'JWl/^( 

10 1.201 Si a« 

101A, 101B, 201A, 201B 

102 7^-^KjMM1BI 

1 03,1 06 SiO I I 

104 VV>7, b 

io4A u^* henna* 
105, 112 mmm 

10 5A, 112A, 211 mW&7' : ?# 

io6a, 207, 210 wmmmm 

108, 113. 202. 209 ■NHytR 

io8A, 1 13A-1 no mn%$ 

10 9B, 20 4 &®&m 

i i oA^asp 

111. 2 08 K^iSttM 

iiiA, 208A Esm&m^z-^ 

A- I ^SStt7>^AT ^-b^y^y-feJl/ 

TA-TI mtRbv^isAZ 

DA, -DI, . DA, -DI, KtSmmtRX* 

M T J aaai* b > * ^flHft 
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cw) - (ad) li. *m*>&i onmiitxzm&y>iri.T9*xj* 
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